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0 Safety element for assuring the electrical continuity of pacemaker leads. 



© Safety element intended to assure in time the 
electric reliability of puise transmitting leads, com- 
prised in apparatus for the electric stimulation of the 
heart (pacemaker) and consisting of a main metallic 
coil of tubular structure delimiting an inner bore, 
covered by an insulating sheath, which safety ele- 



ment comprises a flexible lead formed by one or 
mere wires coiled in tight turns or intertwined and 
provided with a rounded head for making it easier 
the introduction of the safety element in the bore of 
the main metal coil of the pulse transmitting lead. 
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This invention relates tc :he fisid of cardiac 
pacemaker or PM implantation for the eiectric slim- 
ulaticn of ne heart in pauses without natural stim- 
ulation or suffering from inswirciertf natural stimula- 
tion. 

As known to experts, such imoiant includes a 
PM inserted in a suo-cutaneous pocket in the pa- 
tient's chest, which PM generates the electric stim- 
ulation pulses, and a so cailec eiectrode-catheter. 
namely a puise transmitting isad. extending from 
the PM ;c the heart that carries :c the latter the 
stimulation pulses. 

For this purpose, wner firstly imolanting the 
PM. the pulse transmitting lead ss inserted in the 
selected vein, usually the cepnaiic vein, through an 
opening surgicaJly prepares: the pulse transmitting 
lead is then pushed aicng tne subclavian vein, 
anonymous vein and cava vein until the distal tip 
thereof reaches the right ventricle of the heart to 
which the puise transmitting lead is anchored or 
screwed by appropriate means. 

Pulse transmitting leacs have generally a coil- 
ed structure, comprising an external insulating 
sheath and an internal coil consisting o1 wires 
made of a special metal alloy having a high electric 
conductivity, spirally wound in tight coils to form an 
internal bore. 

This tubular structure is essential for complet- 
ing the installation of the puise transmitting lead 
since as a matter of fact coils are. by their nature 
and construction, highly flexible, and accordingly 
the introduction of the pulse transmitting lead along 
the above-mentioned veins would be impossible; 
the operation is then carried Out by temporarily 
increasing the rigidity of the puise transmitting 
lead. 

The increase in rigidity is obtained by introduc- 
ing in the bore of the coil a thin, solid metallic wire, 
called mandrel, of sufficient rigidity having the 
same length of the pulse transmitting lead, the 
mandrel is removed upon completion of the opera- 
tion when the distal end of the pulse transmitting 
lead reaches me heart ventricle to which it is fixed: 
after this operation is accomplished the pulse 
transmitting lead is kept in place to carry out Its 
function. 

After a certain perioc cf time, as known to 
expert in this field, it is necessary to replace the 
pacemaker and on that occasion the funtionaJ sta- 
tus of the pulse transmitting lead is checked by 
means of intra-op6ratory tests aimed at verifying 
whether the phisical conditions thereof are satisfac- 
tory and no replacement is recuired. 

Said intra-oDeratory tests allow to measure the 
circulating current (Ic). the threshold current <ls) 
and the safety factor Fs where: Fs * Ids, together 
with the electric check-up of the pulse transmitting 
lead. 



Although these tests are always serried out 
with maximum accuracy, they do not allow the 
presence of eracxs or micro- fractures to be de- 
iectec which cracks may have occurred in the 

s met2i structure of tne coil of :re pulS6 transmitting 
teao wnich. tn time, may lead tc the fracture of the 
coil, interruption of its electric continuity and con- 
sea uently the danger of intera-oting tne electric 
stimulation of the heart. 

;o Tne Tiicro-fracxres or cracks may occur more 

easily in the lengths of the puise transmitting lead 
in correspondence of which ;he same is narrowly 
bent ana therefore mechanically stressed, i.e. in 
the lergtn that comes out of trie PM n the sub* 

is cuianeojs pocket, in the bcra formea in the pas- 
sags frcrn the anonymous vein to superior cava 
vein and. Anally, in the bend formed wnen entering 
the atrium. 

Unfortunately it is not sure that micro-fractures 
2C or eracxs already existing in the puise transmitting 
lead are detected by the electric tests as they do 
not aiways affect the values measured by such 
tests. 

The 'asponss ol tests can only confirm that, at 
25 the measurement time, there was no eiectricai in- 
terrupticr.s but they do not ensure the future elec- 
tric continuity of the pulse transmitting lead if 
microfractures or cracks are already present 

Accordingly it is the object of the invention to 
oo provide novel auxiliary lead element which is con- 
structed and located in such a way that the electric 
continuity of the pulse transmitting lead is assured 
also after a long time has gone by. 

According to the invention, the problem of con- 
js stantiy assuring the electric continuity of an puise 
transmitting lead implanted since a long time, is 
solved by utilizing an additional safety element, 
extremely flexible and so sized to be exactly fitted 
and accommodated in the central passage or bore 
40 of the existing pulse transmitting lead, comprising a 
similar constructed coil or a small cable of inter- 
twined wires. 

As mentioned, said passage, during the first 
implantation, accommodates the mandrel utilized to 
<5 increase the rigidity of the coil structure. 

It is important to point out that according to Ihe 
invention the diameter of both the additional coil or 
the Intertwined wires, shall be such that the exter- 
nal surface thereof is always in contact with the 
so internal surface of the coil of the puise transmitting 
lead originally Installed. 

The invention will now be described in detail 
witn reference to the attached drawings wherein: 
Fig. l is a general view of a device for the 
ss assisted cardiac stimulation as implanted in a 
patient. 

Fig. 2 shows in more details the elements illus- 
trated in Pig. 1. 
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Fcuras 2 anc are ''ragm^nta/v arc cartiaily 
sectxr.ec /le^s or ar puise transmuting 'ead 
wizh wr.:cr the ei£'~ ft of tr.e .nvertscn :s uu- 
,icac 3c:r::ng to a : s: emcccimer.t tr.erec;. 
=*■■:. 5s = rart:3i sectcn of :he first emccciment 5 
:t ;r.g r;?rt:cn crcwced with a rcuncec head 
: r,ier.csc make :• aas^er the introduction ci me 
sarety eier.en: .n:c tre pulse trans rrxt.r.g !eac 
bore: arc 

Fig. 5 ;£ = simiiar section of a secede ~mcoci- ro 
ment c: trie ;nver.::c" similarly prcvicsc with a 
rcuncac h«d. 
LccKir.g a: r-g. : : s possible :o ;car.n fy the 
ccsiticns of PM «0 arc tre :ength or pu;se trans- 
mt;;mg !eac i2 that :cmec:s the former" to the /5 
patient's heart HI ;c w**.ch the stimulation puises 
nave to be accliec. 

As Shcv/n by th:c<er>ed lengths of line 12A. 
12S and 12C. pulse trarsmnung lead 12 is bent 
very narrowiy in three crucial points representing 20 
the lengths cf pulse trarsmittir.g lead 12 subject to 
maximum mechanicai stress wherein the formation 
of cracks is more like:'/ to take place; the invention 
is aimed at preventing the severe consequence 
that the formation or sucn cracks may bring about. 25 

Referring to Fig. 2. the pulse transmitting lead 
shown, of the type normally used, has a contact 
pin-jack 11 for insertion, in the PM and it consists of 
coil 13, made of a special metal alloy with optimal 
electric conductivity, covered wfth an insulating 30 
sheath 14. ceil 13 has a tubular construction and 
therefore presents a bore 15 all along its length. 

Inside this bcre. curing the introduction of the 
pulse transmitting leac into the selected veins, 
mandrel MN is insertec to increase the coil rigidity. 35 
as already mentioned and shown in Fig. 4. 

According to the invention, at first replacement 
of PM 10. safety element 12. is fitted, through pin- 
jack 1 1 that is bored, in bore 15 of coil 13 of pulse 
transmitting lead 12. being this safety element in 40 
its first embodiment shown in fig. 2. formed as a 
coil similar to "main" coil 13 and here referred to 
by 16. 

As it will be easily understood, element 16, that 
is positioned in bore IS and connect PM 10 to the 45 
distal end 18 of pulse transmitting lead 12, by 
which the latter is fixed to the right ventricle of the 
heart HT, has its external surface in contact with 
the internal surface of bcre 15. so assuring that the 
signals of the pacemaker can reach the heart even so 
in the event of a rupture of main coil 13. 

Fig. 6 illustrates a second embodiment of the 
invention wherein the safety element, here referred 
to by 116. consists of a "tress" of extremely thin, 
intertwined wires having a high electric conductiv- 55 
ity. 

Obviously the modalities lor installing and uti- 
lizing element 116 are exactly the same as for 



e:smeni 16 ;f Figs. 3 ana 5. 

3c (h Elements ■ c anc ' " 0 are cre.'eracly pre- 
vtcec .vi ;h a -z-^zzz ~eac. *5 : errec :c oy ' 9 arc 
' t3 n Figs. 5 arc 5. rescrctiveiy. r. order :z 
s ac ..nate the r.vzz<-zwzn tra.-acr -rs.ze mam ecu 

! ~ 

As ie .viH be se. : av:aer: :o zerszrs s*;ilec n 
tre art the nven:;cr assures n a s:mc:e and net 
a*cans:ve //ay sa:e r carat;" n time ;r.s pulse 
transmitting 'eac even .vne" tr.e cr:c:na: molantac 
pacemaker nas bee-. suCit.t-iec arc cracks cr 
microfractures may nave Tcairec tr.e phissca; 
structure arc then tr.e ete::';c ccrt.r.u.iy of the 
r.= ; n czi\ cng:nai:y .r:.en;=:. 

C'aims 

1. Apparatus fcr :re assist: hear; s::muiacion of 
patients suffering :rom or insu::ic:en: natural 
stimulation, ccmcrisinc pacsmaxer or PM 
(10). received -n a subcutaneous pocket 
formec m the casern's :riest. that generates 
(he stimulation cuises ir.z a puise transmitting 
lead (12) for.v arcing ssjc pulses to the pa- 
tient's heart. prcACeC '/»:h a pir.-|acSc (11) for 
connection to the PM arc a dista; and (18) to 
be fixea to the endocarcium ct the right ven- 
tricule cf said hean (HT: ;or transmitting there- 
to said stimulation puises. wherein said pulse 
transmitting leac (12) nas a ccaxial. tubular 
structure consisting of an outer sheath {14) and 
an inner "main" coil ii3) formec by one or 
more wires heiically -vcund in clcsely tight 
turns, delimiting an inrsr cylindrical cavity or 
bore (15) which bore, coring first implantation 
of said pulse transmitting lead (12) in the pa- 
tient's body, accomocatas a thin, solid wire, 
called mandrel (MN) that awards said pulse 
transmitting lead (12) the rigidity necessary to 
allow the latter to be pushed from said sub- 
cutaneous pocket until the patient's heart (HT). 
wherein said distal enc is fixed to the heart's 
right ventricule, being said mandrel (MN) re- 
moved when said imptentation is completed, 
characterized in that said device comprises 
also an additional safety element (16. 1 16) to 
be utilized at the time of the necessary re- 
placement of said PM. comprising one or more 
very flexible wires aptly intertwined to form a 
cylindrical body and so sized to be fitted in 
said inner bore (15) of said main coil (13) and 
in contact with the inner surface thereof ca- 
pable to permanently assure the electric con- 
tinuity of said pulse transmittal lead even if 
cracks or micro-fractures have occurred there- 
in. 
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2. The additional element (16) of claim 1 to be 
utilized in association wiin said pulse transmit- 
ting lead (12) and to tie fitted in said bore 05) 
ol said main coil (13), consisang of one or 
more wires helically wound in tight turns to 5 
form a coil (10). 

3. The additional element (:16) of claim 1 cosist- 
inc. of several very thin wires so intertwined to 
form a "tress" of flexible structure. to 

4. The additional element (T$, 116) of claim 1, 
provided with a rounded heac (19. 119) to 
facilitate the introduction of said element (16 4 
n6) in the bore (15) of said main coil (13). 75 
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FIG. 4- 



